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mxi^TMz&^x. mm&m&m?ip&tm 

t yf—t-JwyTmrnvkftmioXTA. 
im*m3] xyyimmnmimzffitiix^&mk 
am* y?-T>vxy7tmm!i&b*ft®*tfm;x 

A. 

wiaSB3zMstmZ4 f^yyt<mmxn^. 

zwRZithmM y?—+frxy-rtim&mb<?>x 
yrzift&Lxff^xii&zki'mLb Ltzm^-i y 
t-^ivxyv^mmmisXT-j*. 

t^r^mm yf—ffrxyTtfmmmsouiM. 
iw^ yf-i-frxyrmmmfsm^xf-jx. 

[0001] 

rrtS®Bffl^yr (jar. ri Pt^-r. ) ^ffiift 
-rsR 1 pmsm^m-i, r i PtaB^ii^fA 
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[0002] 

4, m7R.vm8$:m^x&cF£mty-t&. 

[ 0 0 0 3 ] 04 litfcsiwR 1 pmmmm^xf-A(r> 

mmz\ mamxcoR 1 p«f&tg#s]^XTA£is 

I P&ffl^XxA^t&SUdS^^^TSBK^ 
^x,i^<o¥M«JHb&I1T'£>£ . 

[ 0 0 0 4 ] 07 tcjjcfj: 3 ri pn®®&i$yx 
10 taur 1 p 2 1 r 1 p?wmmm$:ti;iittmm.<m 
imm4 1 r 1 p 2 tsssais4 »i«M-&-aaMP* 

if5a, 5 b fc ffi-ffrt Sr^ixl, 1 &#J^£|&£BI8S 

4 fl-min-rs 2 j«M»**«8Sft.6 ~&#9*t£<ff 6 

a. 6b{c£0fM$*rO^. 

[0005] m&>i/XT-j±x-\i. astst-i 3 (c 1 

0&COR I P2fc 1 0£<0*J^*g4#8ffl$fu 

cor i p 2 fc-^^sa^4 tf-dc&msm 5 a . 
4fc«±r^aw<ii©6a. 6brr&&jfl*#o:* 

[0006] -etT. zti^xcDmffliitmm^T 

[0007] -e<D3x. RIP2fciES3^4<ii^L 

[0008] mmtxiiznmttwm-htitb. m 

SlZirf-X 0 1Z.R I P 2 t^ScJftS4 
30 9*Ef5a, 5bfc^<Oft*f)a5i&gSL. Bff» 
£<3I5Ih1LTH6. 

[0009] i^. H4t^tJ:pt: < ^{iRlP2 
rtlcftSiLJtliffij-r 1 Oti Ox RIP 2<7)g« 
fc^LTl<Jc^ai*5rl».^ai*i;§5a, 5b(Cji 
LTR I P 2 fc»Ja«S4 fcc7)Hr«®Ifll^$-ti:TtJ 
0 . R I P 2|?jt^(c{i«il»>f y^ 1 0 t,f?jt-r&<o 

[0010] 

® m.^YUY'y ^^)VS^{Z1 O^RI PfcRgccT) 

t^c^4at/R 1 p 2 m3m%4*m.thm<g 

5a, 5b. 6a, 6 b*^LTt£g$*l.Tii»K T 

gPK7-f «>x^8^iaco^^itf)ixoav^^x^-x 

[00 11] *<9fc#K TaSK^-f ^X^SrtOf^S 
ra«oi^tv:«]:0. f^^*?>rSj±L. ti&B&ZmMt 

[00 12] tJt. tfefe(0RI P2T'«. RI PrtjgtT) 

1 oizx *)-x&i$*zmmLx\,^ti 

50 46. R I PWm±t k fctffiSM y^y 1 0(if?ih 
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i o o 1 3 j ^coj&jl r i pmmmw&ffl&fi&t&T 

[0014] RIP 2ffm±mz&VZ>Ffta)m%%. 

fcft. R I Pm«<f jt^OS^ratCiJ^T. RIP 2(0 
is^y hCOm&JUz£*)Rl P2<7M >"<91 21±[hH£ 

[0 0 15] U>U «BMy<:7lOJ±RIP2?)i- 
-^H'O&ijifc&O. R I P2<7)i/ j ?7 h<7>titt£ffiT 
^-yrS^to. R I P«^f?jhm^iR I P 2CMW4 > 

[0 0 16] RIP2fcrtj^<^aj^^7lO 
<0#£ttR I P 2 trim. *£ftU WSttfigi&fiT? 

RIP2C06M. ziyjwtttf 

[ooi7] «r>t. *hbbo^i ma. mvFtm 

Wfc* 0 . 182 R I PWM&iktiXDR i p«a 

[0018] 

# & <t a ws«3*ito*£ * ^«Fat L/dE^r-r > 

[0 0 19] Ht<m2^S« x tfyTfgiSffltomiWS 

t zttmtm&x-h hio iz^^xm^m&x 
ism LKfmftWfcxinmmmzftmm^j > 

iWOH&ZtTJ >?~-}-/lX>TftcOR I pwsm 
. TS? H 54 9:iVI<^rt(3K3St8£ 
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ill.. 

[0020] #»#oas2 a«?r^rs)t*<om3^ 
o iztm Lxmm^^x-^& LKmmmx.x'tm 

iSTAWj^ii. ior i pm»i8<7)iBie«ifcaifttT 
&^#X'<ms^i^£%v&ww*L< . -< 

[0021] *%»o|gl B«^^fiW-S7t«X7)m4^ 

o. mi^axj±^2#atj;s^ffl^fcjnxT. m 

K*<±/h§<. A yf-l-frXyy-tf&mgstefflt: 

^m-^mmmnzmmmxuLm-i - 1 *t«rtg 

[0022] #?iBjto8s i mm/m2 m^mmzm 
40 tftf-&tcihw®5^mi. m^mza^x. mm$i 

IM&mwXyTZ-ft&LXfrrtXlihZt *im.t 

itdJZTiFj y^-i-i^yy^tmmm^xf^xh 
^>wcr>mmm4mtm®£fckT*xft 

mbm$:fo±X'Z^ BLo#y7tzX->x4y?-i-)i7t; 
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yrhwhi y^mmizw. mmnzm^m 

&ayj*?h%{tmz%Z>. *mmmimt?82B 

— t>wyTtcof3Tttffl*mmzit&mM y?- 
-f-z^yyt \mmm<n>xy7Z-fti£. LTfi^T^r 
0, m^3m3stxyT<r)&$t.*maS.-<y?- 

i-)wy7-nmB&jmx\m^w&&w%co%im 
y~mm$&i'X7-j*Th') „ ig53mHaitTSSb- 

i->wy7<mmmjj*t$:3mfficmTvm t < 
< „ a y?—t-j\s*yri>M&]4 y^ mm L&v> 

4h jm&lzimZ:imayjWh%itmi l z%ii), 
[0023] 

&^vvcOTtl&($tt-S. 

[OO24imiafc0!l£01, 02, 03tg-?Wt 

mm*. 

[0025101 ti*m*r>R I PWmmfeiUi'X'rJ* 

[0026] JaWfii^Ms 1 rtfcWjUCIWffi)) 
SSI SSrfgSLfc^irX:?;^ li^liSJu *<r>WL 

>ft77A7n72 2t^^2 1 fcJg^fgttW 
S 1 <Ofi>lMTfBWi*M^^*TOg 2 3 X'h *) . IS 
^nStt^S§lrt<0-e^<7)^ ^}^+77A7 
OT2 2 <fc 0±*^^a^±aCH5-f >7X^9 

[0027] ^OJ; B>=ftpfflmm flttTSPK 
54?x;P8fc±g&K7^x^9fct7Wt£*U 
ISHF^JSttSSS 1 rt^^^fcS^ffitj^ 1 3 *<ffi 

[0028] •e^H^pflEASS 1 3<0Satttt 1 0& 
<7)R I P 2#^ftjg|gpitT03«9j: o tnft&ffltft 

Wuxm.mti. wvpexw&i 3rto^awc^M^ 

*P£E?J®2S1 3rtT^£jBS;?i*TflSStf6ai<J£: 

[0029] Hi, 02coJ:5t. RI PHI»SJ1J^ 
XT-AJiJKW£E7j^l 3<7)TgST'^*|fil(cffiHLfc 
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1 0&CDR I P2£«i;c& 0 

[0030] -£ix£> l 0&CD&R I P 2 ttt 1 &<9»£ 
8H»4 **-»:»ai*S* 5a, 5 b £31 tT$&£ftT 

[0031] *commconmi%-wm2iz*ztix 
a o » -eiit i h t » -<»&ifl*iMr 5 aji-«*« 

g|£*Ut©'g : 24afc. -e<7yv-yr-^ : 2 5a*^^ 
*ITR I P 2 t««SfifctHf 2 8 aTflt«S*l.T\ # 
10 &<g2 8 atK;l^l 6 a# x #1=2 4 at»itf>T7 
t'<fU726 atfgiffiZixX^&. ko-#<0-&&2fl 

» 2 5 bj&^^hWlt R I P 2 tg&SiUt&f 

2 8 bTfifj£2ftT. &&g2 8 b tA/l^ 1 6 b#. 
#f 24 b t«iA/|^2 6 b#gfi§3*rO>S. 

[0032] i<0J: d ^»9ft^>^ »£8I 

si4 o t f&sesi Lx&mtuz- 

m§mHiXy77X-Wg2 4 ^-^2 5 a 

20 t&DJlJSfU =frfe^2 8at^-E§n-CRIP2rtt 

r i p 2rto®M^iasi^aiLTe^ 

28btai3*U =&fe^2 8b*^^5£fi^A.^r-^ 
2 5b t^-c£ LT#W 2 4 b £ « tTf&£g&2§4 Ofiffl 

Ttf>-T7Tgft£m3gi: R I P 2®TmZitt>HZ. 
[0033] IBFHpmm&SBk ( #tRCWt V> 
) t-^m&tge a . 6bt^LTRCW*- 
^»^i3ISrA«0-»:^ai*£ ~&)$&*8<g6 a . 6 b t 

30 [0034] Zft&fflMiZm$m& t g6 ai^Ss? 
^4<0g»®rttii$tlTZi^^ai?l<ii1 ; 6 b tSfffi 
StlTtT<* 1 . -e<^+-Cf0cSiS4rt-ce^®^Hi: 

^-JJC^TKffiWSatajSil. RIP2|*JttSI&S 

ti. RiP2rt(omatg^^aiLTSSt^fc-<>: 

4-C-^»*j!)^»$:SttJlX5 tSfflfc^roTZ^ 
40 ##ffif 6b£»oTRCW'\pg£fi£. 

[ 0 0 3 5 ] jJCT 7<iR I P 2 fc(i5*4LTSS»T^ 

[ 0 0 3 6 ] Z ZX\ ^Sc^4 Rtf *yT 7HTU H 

4*-7X^9fttfSM3ft£. 

[0037] *jfdfe0|-C(i. S2 (^S^-J; d 1 1 O^iO 
RIP2t*tU lO^cORIPtt^^airsfiyj 
?:^r&-^<0^«ig|4*^S§)h.. fl!SSgi3l4rtt 

so [0038] -msmmxyy 1 1 i oi^a«s54 1 
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i 06or i p 2 twfflT&mmmztiz,. 
[oo39] *<vwm»£mfr&-dQsm&'&5 

a , 5 b»i, 0 1 CO J; o fc. -SK^tX?/^ 1 fit 
[ 0 0 4 0 ] 03 (StggtftoR I PftfflisXrAm 
81B&0£^„ 

[ 0 0 4 1 ] R I P H^-f >>X^8rtt. 

&2S4 J±_tSS H 7 4 «>X* 9 rtfc^ii^iiSBS LX^M 
3*iX»£fc«>» -tf3SHi*ffiW5a. 5bcOiE^{i : 
t£*telhfc£<3:-?T. -f^RIP2t0^fl[tJ;D— 
^a*ffil= 5 a , 5 b »C#i-r 5 iStti'hS V ». 

[0042] ^cofsa. smmmzuzx->xm 

[OO4 3]*fefc0lT1i. *t£SI2l4i:RIP2i:0 

a , 5 b coiBfKsm*< & s mm^cr,^ V >ft 

SgfcJi. -ftteSI^Kt^a, 5b£a38W(c^g 
-rs^fcfci 9TSSK:M>7X/i.8l*«iJ: OfSSftSfi. 

[0044]**. #RIP2 tmt>tiz>-Ki§m*co 

[0045] ifc. 6a. 1 6 b(C«J:&g£tf| 

&e&R I P 2tC0fa<7)-^ffl7Kfi^«iS$-y:Sc£M 

[0 04 6] -tLT. R I P 2m^&miiZlt&SF& 

wmmzmm-h r i p 2 z&±u *<nwm-h r 

a, 1 6bS:SJ6 v fficDRI P2&3^1$g-r£ ( r fc# 

[0047] a*. h^frttb$mmi>L<i± : ma)&. 

1£^U ^ffi^fc^saftS4i0ffi^^^iBj[ : 
^tk^\W2 7a, 27b£ggLTfc<. 
[0048] ZcoXoizLXti<t. Mg4^ 4 
£tfcl$fctttf>T7£jI:tf>. -&&»*E^±T&3SI 
S§4 (c-Sifft, VN'^r 2 6 £«»Ta3^6»XBI2§4 
*>T18£^LT^:7'2 7a. 27 

b &m^x^nm$ms 1 7 t#R 1 p 2 1 
p«ii«$:^aL^/i>R 1 P2<?m&zmm-hc\t 

ifiX'^-h. 

[0049] &±coi 0 T» K 94 >7x;P8£iart 
CO 1 0 &co»23ft2g4 £*M<o 1 & (cftt* U ±« K 5 
>f>x^9rt^a^-st4:t(c, l^a*Kf5 5( 
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a. 5bSrE^)(^g, ttmfctht ,@l^S3t 

[0050] RI P20»^£$l£cDfl^ 

*M"LLU R I P2<08aEBa*Jfl*HtC&. R I P 
2 com 0 iK^£&U £ fc £ . 

[005 1] «Efi3ft3S^»«rr&itfc:j : o. ± 

mm.x^-xt:mitzz:ttfx'$ * . 

[0052] @4»i(£5fe7)R I PlgSrtS&ffli^TAcO 
«»&0T-£>£fr\ @4 fcSrti 3 fc. fcfc-OR I P 2T* 

a. »hh ioizx*) lXtismtemmmLx 
[0053] -e<7>/&. *mmm±. m 1 tc^-«t 3 (c 

[0054] *<aiss % r 1 pmmmzBmztvt, 

[0055] tiflH >"<7 1 0*q^t^)t 
ft. RI P2t0«h6 (±T*(6l) &fi<T§S. itltc 

ioTt. ^x/psrtcof^x^-^iijn 

[0056] ^<0*i6. RIP2f?±^tRIP«US 
f5a. 5b=^3itTfei^^4fcRIP2fc<OlST« 

[0057] ffiKK y^7lO£JR WUilSS. RI 
Prt<omi6«3&IWji:LTIlieLT^JtR I Prti^g 
m 1 Ocoffi!S:*tHiM$^, R 1 PmiM83£Ofl 

?^t>-f*Hcffi«$^.. r 1 pw&mztmhRi pert 

A 1 2RVzsv y hi 1 coiittt: J: £ HW£Jtfi3$ 

[0058] *c03x. «8&^>"<.510»fiiJ^L)t^ 
R I P 2*(t«at7)ffi«fcJ; 0HMttfl£A<|6l±-rs 

RIP2co«ilEtt ( gfftt*J|6j±-tS. 
[0059] *?£BHcOfficOiafe0|^0 5 Jrffl^T 

[0060] m5ttmicomco9mmzi: s r 1 pm 
=y a ^x/usrtfciSSLfci o^«ori P2 t±«K5 

»7^9 t, L<liTa5K^>f ^xyUS^aL* 1 ^ 

<r&3m&4Rv»3;ms4 1 r i p 2 fc<oig-c-»:?fc 

fflTkffil- 5a. 5 b £fl|JB LT-^ai*^«iffl^-S l 

[oo6i]-»:^a7kffi^5a. 5b<i. 9&mm 



1=24 at. *^v^-tf2 5afr&$hWvCRl P 
2tC«^§<TJt«^28aT'fliBE$itT. &fi^2 8a 

tc>i?y r 3 o *qg fiSiiT n & . id -#?>-»:&ai* 

^-«2 5 b*>£>#*vfiTR I P 2 t«gg$fiX:tt@2 
8bTflK«(*rCti*. 

[0062] z<7)£d%®.tgtmtt-t&frt>. mm 

S§4 0 t»3m LX^mtlfz- 

d3§jQ*\±$:>T3 O^T'^24 afr/W/r-^ 
25»WHS*U 2 8a(^E$ixTRi P2rt(c 

$&$fv r i p 2^m>im<r>mm^wLxws 

2 8b{caj£*u &ti^28bfrt>C7)Rhff^-yy~^ 
2 5b LT S« 2 4 b £ SI t -Cf*£&SS4 OffflH! 

0<0^T«afgfcR I P 2 

[0063] WtfHPWmfelQJk (JSTF. #(CRCWt 
P. > £r&#ai;<J<E<g6a, 6b£&|£U:RCWa> 
^>^tfir^0r{JC?#ai*^z:^a]7KiJ© 6a, 6 b (C 

[0064] -^awcjin^abKffi-ge 
SHS4 <oe«ft®rt(z3iSnT -#3$Ut*E<g6 b nsraj 
£ftTfr<*<. *^+T^J^4rtT-fia^ffifc 

4— %$£1*£S5 afcajSii. R I P 2ftfctt*&£ 
^ R I P2rt<9SSrtg^£#»LTaSi::5r->Jt-tf: 

4-c-^a**^^gttjxs t^at^oT-^ 

ffl*E^6 b £ M-oX RC . 

[0065] *yT3 ojir i p 2t\m±vxmsx' 
%hm&t Lxmt&wgkhm&fk}! zmtx\,*z. 
[oo66] zzt. mmmmfxy-riMiT® 

[OO6 7]^ffi0i|Ti,. H5l3^tJ:3t:io^ 

RiP2fc«L. i o&<or i pwrniftm-zmx 
&tt6^co$3m&4wms;t±ti. f*$ms4 mz 

[0068] ~<%i%mit#>T 3 0 IZX 9£3»84 

1 1 o^r i P2t<mx'%Mim$Kh. 
[0069] *e>mmmzmm-&~m$m&<g5 

a. 5b(i, ^cr>m}&WTt>^ micoXoiz^ 
c rA?)l-2 1MzmZtlXW. < g1fcXZtiX^?>. 
[0070] Z<D9mm'li. X>73 0 I 

p 2 £-*t-fc*f js-r s «t o iz-m$m*&.'§ 5a» 

#^2 8aftfcggf-S < ri;tJ:ij. *RIP2ti* 
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1 0 

m&t h z t t cot-J) 5 . 

[0071] *m>mmzm?>mmmw6 1 m^xm 

[0072] 06liTS5K7>f ^X/(,8ftcO*ScB^£ 
M&LTl£SL7y§6<D. WjJcoR i p&iji'XT^ 

mnw&mx'ht. 

[007 3] 06tf)J:3{C26^RI P2(C-6<?« 
mS4 5:-iJc^a)7i<S;^5a. 5 b£ffll,vr$£iLT^ 

io m-tt. ~^z^—h<7M^X'mmm4ibmm 

[00 74 ] i^A,, 1 O&COR I P2t#L»£8& 
2s4S.tftfy:T7£26, 36, 46, 56-96fc8t 

4 £R I P 2^6JJ^Tfc*HW-* z t fci 0±3! K 7 

[ 0 0 7 5 ] mz. &m%4m#>77 £ 26, t 
L<JiRI P2<D&&<r)^(5&)X1&m-Zt4ffiW 

[0076] R I P(0lSli2|^4»^ 

fritximztihtzib. ®m%&vx>T?>imi3& 

* 2 6^6 1 R I P@£ fc£;b^i&ScJftt£c9 
[0 0 7 7] 2»3$a]*ge'gr(ca^tlSRCWJ4» 

a^2^s"9. m$imwx>7$:2%mz?zk 

[0078] C<7)J; d fc:. *5ffilcD%m@UziiiUi „ 

30 ^5fcwt< ^xmm&4(o&m s m)?Lx. *<?m. 

[0079] *Jt. ^«^S2i4^RIP2*^fiifl 

4*n r S!H7^'>x;l-8*^4e<^:-,jt4)-T^H5^ »7 
x;P8 rt^^ft^x^-^;^^ LT^f^^S^ 
*«±*^ gi$8iS4 i: R I P 2 t<0^*<^*t 

-^TRIP2<D^fcJ;5-&&a]*ffif 5a, 5b yv 

40 msmm'gssi, ^^zmm^^m^mtz, 
st^ro. trt&'gzMfxtia.i-hX'M,^ tixm 

[0080] 4fc. -^Sbkffi'gSa. 5b*f«BW 

-^a7k«sMjifla<?),-K>'7'7 , 3 o^a* 5 ^-^< x 
m. 

[0081] zmmmii. -m$m.<m®£ r i p 

50 2*^J>fc&LTV^y7-7, 3 0"Cffr>T^4*»fe. 



1 1 

r i p 2m±Lxh-mm^miimr^R i p 

[0 0 8 2] ttz. RlP2lzWhj>'<7$: < mt-£ 
lzMz-&ZttfXZ. tik&JlltZX&R i p 2<r>Wcffff± 
[0083] tfz. RlP2izWSff^y^9{: ! mtL 

RiP2w>immt%-?x. mmvfajt 

[0084] 

^yy^mmm^mx^t^x. mm$&>&&tfm 
J >^~i-^yym^mmm^mx<nti, 
[0085] m*m2mpmz±iuf. ruvyj *>x 

T-&*f^cDM*&£ES-f S Z b *f«T 
« t & 0 , TSP H 5 4 •>x^^3<7)ft^X'<.-x«jgt 

[0086] mxmsmmizxtutf^ 4 >?~+ivx 
>T&®t,i)*m&xmtmjii!k~>tikzx'i>^ m> 

xmiLx^ ^mmjcmrmm^ti. ior i p^ 
sffi&mimtmMLx&wjiizmrf&imjj y^y 

mrhtftmij y^<^ffl*#x<rmiixm&*:$:v 
4 y*~i-/wyr<mttimj}<?MTir 
mz *) iz< wl. mhH yu<7Mm$:£mt 
t>. 4 y?-i-)iriiiyT<&foimm?yjv mc&ot 

[0087] wmAamMz x tin: % m$® 1 <wm 

1f£L*c<xmti±. 4 y?~y-)VXyytf*£Smtf 
%MLtlztmLX\^tzib. 4 y-9—T)VXy70y$t 
mz**)mL-thfSMt>bZ<^ 4y?—)->\,xyTt 

[0088] mmi 5 <mmz xtux „ mxm 1 m.w 
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m®m*ft±X'Z. &i*yTt,z±->T4y?-i-)U# 
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SPECIFICATION 

Title of the Invention 

COOLING SYSTEM FOR INTERNAL PUMP MOTOR OF NUCLEAR REACTOR/2 
[Claims] 

[Claim 1] A cooling system for internal pump motors of 
nuclear reactor in which heat exchangers and internal pumps 
storing electric motors for pump driving are connected so that a 
cooling water cooled by said heat exchangers can come and go 
through them to cool said motors with said cooling water is 
characterized by connecting multiple said internal pumps to one 
said heat exchanger so that said cooling water can come and go. 

[Claim 2] A cooling system for internal pump motors of nuclear 
reactor in which heat exchangers and multiple internal pumps 
storing electric motors are connected so that a cooling water 
cooled by said heat exchanger can come and go through them to 
cool said electric motor with said cooling water 

is characterized by arranging said heat exchanger in an upper 
dry well in a nuclear reactor containment. 

[Claim 3] A cooling system for internal pump motors of nuclear 
reactor in which heat exchangers and multiple internal pumps 

1 Numbers in the margin indicate pagination in the foreign text. 
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storing electric motors are connected so that a cooling water 
cooled by said heat exchanger can come and go through them to 
cool said electric motor with said cooling water is 
characterized by carrying out said connection via a driving pump 
independent from said internal pumps for circulating the cooling 
water between said heat exchangers and said internal pumps. 

[Claim 4] A cooling system for internal pump motors of 
nuclear reactor, which is characterized by arranging said heat 
exchanger in an upper dry well in the nuclear reactor 
containment in Claim 1 . 

[Claim 5] A cooling system for internal pump motors of 
nuclear reactor, which is characterized by arranging said heat 
exchangers in an upper dry well in the nuclear reactor 
containment and carrying out said connection via a driving pump 
independent from said internal pumps for circulating the cooling 
water between said heat exchangers and said internal pumps in 
Claim 1. 

[Claim 6] A cooling system for internal pump motors of 
nuclear reactor, which is characterized by arranging said heat 
exchangers in an upper dry well in the nuclear reactor 
containment, carrying out said connection via a driving pump 
independent of said internal pumps for circulating the cooling 
water between said heat exchangers and said internal pumps, and 
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making the number of said heat exchangers and internal pumps to 
a number same as the number of power supply systems or the 
number of reactor accessory cooling systems in Claim 1. 

[Detailed Description of the Invention] 

[0001] 

[Technical Field of the Invention] The present invention 
has a field of application to nuclear reactor equipments, and 
particularly to a cooling system of built-in recirculation pumps 
of reactor (abbreviated as RIP hereafter) for driving RIP motors. 

[0002] 

[Prior Art] A conventional RIP motor cooling system is 
illustrated by Fig. 4, Fig. 7 and Fig. 8. 

[0003] Fig. 4 is a schematic diagram of the conventional 
RIP motor cooling system, Fig. 7 is a schematic diagram in a 
reactor containment 1 provided with the conventional RIP motor 
cooling system, and Fig. 8 is a schematic plane diagram of a 
lower dry well space of the reactor containment 1 provided with 
the conventional RIP motor cooling system. 

[0004] As shown in Fig. 7, the RIP motor cooling system is 
constituted by RIP 2 and same number of heat exchangers for 
cooling motors in RIP, primary cooling water pipes 5a, 5b 
connecting RIPs 2 and heat exchangers 4, and secondary cooling 
water pipes 6a, 6b in which a secondary cooling water given by 
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cooling the primary cooling water flowing in the pipes in the 
heat exchangers 4 flows. 

[0005] In the conventional system, as shown in Fig. 8, 10 
RIPs 2 and 10 heat exchangers 4 are adopted, one heat exchanger 
4 is connected to one RIP 2 so that the primary cooling water is 
circulated by the primary cooling water pipes 5a, 5b, the 
secondary cooling water is supplied/discharged to the heat 
exchanger 4 by the secondary cooling water pipes 6a, 6b, and the 
primary cooling water and the secondary cooling water are heat 
exchanged in the heat exchanger 4 . 

[0006] Then, all these machines are compactly arranged in a 
relatively narrow lower dry well 8 space. 

[0007] Moreover, the RIP 2 and the heat exchanger 4 are 
closely installed, therefore the RIPs 2 displace and generate a 
stress in the primary cooling water pipes 5 due to the 
deformation of a reactor pressure vessel 13 caused by heat and 
internal pressure. 

[0008] In the prior art, as shown in Fig. 8, many bending 
parts are arranged in the primary cooling water pipes 5a, 5b 
combining the RIPs 2 and the heat exchangers 4 and lengthily 
lead about the pipes to relax this stress. 

[0009] As shown in Fig. 4, the primary cooling water is 
forcedly circulated between the RIP 2 and the heat exchanger 4 
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via the primary cooling water pipes 5a, 5b in synchronism with 
the operation of RIP 2 by an accessory impeller 10 built in RIP 
2 before, the accessory impeller 10 also stops at the stop of 
RIP 2, therefore the forced circulation is not actively 
accomplished. 
[0010] 

[Problems to Be Solved by the Invention] In the above prior 
art, 10 RIPs and the same number of heat exchangers 4 and the 
pipes 5a, 5b, 6a, 6b connecting the RIPs 2 and the heat 
exchangers 4 are compactly provided in the narrow lower dry well 
8 space, thus the inspection and handling work space of the 
lower dry well 8 space are narrowed. 

[0011] Therefore, it is desired that the work efficiency is 
enhanced and the number of inspection days is decreased by an 
increase of work space in the lower dry well 8 space. 

[0012] In the prior RIPs 2, the accessory impellers 10 stop 
and the circulation of the primary cooling water stops with/3 
the stop of power supply of RIPs because the primary cooling 
water is circulated by the accessory impellers 10 built in RIPs. 

[0013] As a result, there are possibilities of lowering the 
cooling performance of RIP motors and causing thermal damages in 
a secondary seal part and winding wire part of motors in RIPs 2, 
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thus the guarantee of cooling performance at the stop of RlPs 
becomes a problem. 

[0014] Because a sudden reduction of flow rate in reactor 
at the stop of RIPs 2 causes damages to machines in the reactor 
pressure containment, the impellers 12 of RIPs 2 must be 
continuously rotate by an inertia force of shaft of RIPs 2 in 
several seconds after the stop of RIP power supply. 

[0015] However, the accessory impellers 10 become a 
resistance of the shafts of RIPs 2 and the inertia of the shafts 
of RIPs 2 is reduced, therefore the stop of accessory impellers 
10 of RIPs 2 is considered to accelerate at the stop of RIP 
power supply. 

[0016] Moreover, the existence of said accessory impellers 
10 built in the RIPs 2 is considered to make the RIPs 2 heavy, 
thick, large and lower their vibration-proof performance, thus 
the lightening and compaction of RIPs 2 are desired. 

[0017] Accordingly, the first object of the present 
invention consists in aiming at the enlargement of the work 
space in the lower dry well in a reactor containment, and the 
second object of the present invention consists in suppressing 
the lowering of cooling performance of RIP motors at the stop of 
RIP power supply and the reduction of an inertial driving force. 
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[0018] 

[Means for Solving the Problems] The first means for 
achieving the first object of the present invention is a cooling 
sys-tem for internal pump motors of reactor which connects heat 
exchangers and internal pumps storing electric motors for pump 
driving so that a cooling water cooled by said heat exchanges 
can come and go through them to cool said motors with said 
cooling water and is characterized by connecting multiple said 
internal pumps to one said heat exchanger so that said cooling 
water can come and go and gives, and the ^^in^l^em^ives 
such effects that the work space in the lower dry well is 
enlarged and operations of said internal pumps such as 
inspection, etc. are performed with good efficiency. 

[0019] Similarly, the second means is a cooling system for 
internal pump motors of reactor which connects a heat exchanger 
and multiple internal pumps storing motors for pump driving so 
that a cooling water cooled by said heat exchanger can come and 
go to cool said electric motor with said cooling water and is 
characterized by arranging said heat exchanger in an upper dry 
well of a reactor containment, and the cooling system gives such 
effects that a need to provide heat exchangers in the lower dry 
well space is eliminated and the work space in the lower dry 
well is enlarged by that portion because the heat exchanger 
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cools the RIP motors in the internal pumps in the upper dry well 
by removing heat from the internal pumps in the lower dry well, 
a stress generated by the displacement of internal pumps can be 
reduced and the means connecting the internal pumps and the heat 
exchangers can be provided at a linearly shortest distance by 
separating the internal pumps and the heat exchanger more than 
before, thus the work space in the lower dry well is increased 
more sharply and operations of said internal pumps such as 
inspection, etc. are performed with even better efficiency. 

[0020] The third means for achieving the second object of 
the present invention is a cooling system for internal pump 
motors of reactor which connects a heat exchanger and multiple 
^n^rnal^pumps storing motors so that a cooling water cooled by 
said heat exchanger can come and go through them to cool said 
motors with said cooling water and is characterized by carrying 
out said connection via a driving pump independent of said 
internal pumps for circulating the cooling water between said 
heat exchanger and said internal pumps, and, the cooling system 
gives such effects that the inertial driving force of said 
internal pumps are not subjected to a loss by the resistance of 
accessory impellers in cooling waters even if an internal pump 
loses the driving force for any reason because the driving pump 
circulates the cooling water between the heat exchanger and the 



internal pumps, the reduction of cooling capacity is suppressed 
and an adoption of said accessory impellers for driving the 
cooling water interlocking with the rotating shafts of RIP 
motors in not needed, and all the internal pumps are made to 
light-weight and compact because the reduction of inertial 
driving force of said internal pumps is hard to occur and the 
adoption of accessory impellers is needed. 

[0021] The fourth means for achieving the first object of 
the present invention is a cooling system for internal pump 
motors of reactor which is characterized by arranging said heat 
exchanger in the upper dry well of the reactor containment in 
the first means, in addition to working effects based on the 
first means and the second means, it gives such effects that the 
work space in the lower dry well can be further enlarged because 
the heat exchanger does not exist in the lower dry well, a 
stress generated by the displacement of internal pumps can be 
reduced and the means connecting the internal pumps and the heat 
exchanger can be provided at a linearly shortest distance by 
separating the internal pumps and the heat exchanger more than 
before, thus the work space in the lower dry well is increased 
more sharply and operations of said internal pumps such as 
inspection, etc. are performed with even better efficiency. 
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[0022] The fifth means for simultaneously achieving the 
first object and the second object of the present invention is a 
cooling system for internal pump motors of reactor which is 
characterized by arranging said heat exchanger in the upper dry 
well of the reactor containment, carrying said connection via 
the driving pump independent of said internal pumps for 
circulating the cooling water between said heat exchanger and 
said internal pumps in the first means, and it gives such 
effects that the work space in the lower dry wells can be 
similarly enlarged and the working efficiency can be enhanced as 
the fourth means because the number of heat exchangers is 
smaller than the number of internal pumps; the reduction /4 
of the inertial driving force and cooling performance when an 
internal pump loses the driving power supply is hard to occur, 
the internal pumps become a light-weight and compact 
specification favorable to vibration resistance by that portion 
of not adopting the accessory impellers because the cooling 
water can be circulated between the heat exchanger and the 
internal pumps by the driving pump independently of the motion 
of internal pumps and without adopting the accessory impellers 
in the internal pumps. The sixth means for simultaneously 
achieving the first object and the second object of the present 
invention is a cooling system for internal pump motors of 
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reactor, which is characterized by arranging said heat 
exchangers in the upper dry well of the reactor containment, 
carrying out said connection via a driving pump independent of 
said internal pumps for circulating the cooling water between 
said heat exchanger and said internal pumps and making the 
number of said heat exchangers and internal pumps to a number 
same as the number of power supply systems or the number of 
reactor accessory cooling systems in the first means; the work 
space in the lower dry well can be similarly enlarged as the 
fifth means; moreover, the reduction of inertial driving force 
of said internal pumps and the cooling performance are hard to; 
occur, the internal pumps are also becomes a light-weight, 
compact and favorable to vibration resistance by not adopting 
the accessory impellers; furthermore, the selective use of the 
heat exchangers can be easily carried out in conformity with the 
operation of internal pump for each power supply system of the 
cooling system of rational RIP motors can be constituted in 
conformity with the number of reactor accessory cooling systems. 
[0023] 

[Embodiments of the Invention] Actual examples of the pre- 
sent invention are illustrated based on drawings. 

[0024] Actual Example 1 is illustrated based on Fig. 1, 
Fig. 2 and Fig. 3. 
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[0025] Fig. 1 is the schematic diagram of a reactor contain- 
ment 1 provided with the RIP motor cooling system of the present 
invention. 

[0026] A pedestal 21 loaded with a reactor pressure vessel 
13 at the center is equipped in the reactor containment 1, and a 
space in the pedestal 21 located below the reactor pressure 
vessel 13 is a place called lower dry well 8, a region enclosed 
by a diaphragm floor 22, ' the pedestal and the sidewall of the 
reactor containment 1 is a pressure suppression chamber 23, and 
other remained space in the reactor containment 1, roughly a 
space above the diaphragm floor 22 is a space called an upper 
dry well 9. 

[0027] Thus, the inside of reactor containment 1 is divided 
into the lower dry well 8 and the upper dry well 9, and the 
reactor pressure vessel 13 is equipped at the center in the 
reactor containment 1. 

[0028] 10 RIPs 2 are equipped at the bottom of the reactor 
pressure vessel 13 by dispersing them circumf erentially at a 
spacing of equal angle as shown in Fig. 2, and play a role of 
allowing a cooling water in the reactor pressure vessel 13 to 
pass and circulate through a reactor core in the reactor pres- 
sure vessel 13. 
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[0029] Like Fig. 1, Fig. 2, an RIP motor cooling system is 
eguipped with 10 RIPs 2 arranged circumf erentially in the lower 
part of the reactor pressure vessel 13. 

[0030] One heat exchanger 4 is connected to each RIP 2 of 
these 10 RIPs via primary cooling water pipes 5a, 5b. 

[0031] One specific example of the connection is shown in 
Fig. 2, if so, the primary cooling water pipe 5a is constructed 
by a mother pipe 24a whose one end is connected to the shell 
side of said heat exchanger 4 and other end is connected to a 
head pipe 25a and branch pipes 28a branched from the head pipe 
25a and connected to RIP 2, valves 16a are equipped in the 
branch pipes 28a and a pump 7 and a valve 26a are equipped in 
the mother pipe 24a. The other primary cooling water pipe 5b is 
constructed by a mother pipe 24b whose one end is connected to 
the shell side of said heat exchanger 4 and other end is 
connected to a head pipe 25b and branch pipes 28b branched from 
the head pipe 25b and connected to RIPs 2, valves 16b are 
equipped in the branch pipes 28b and a valve 26b is equipped in 
the mother pipe 24b. 

[0032] Since the system has such a piping route, the 
primary cooling water cooled by heat exchange with a secondary 
cooling water as before in the heat exchanger 4 is delivered 
from the mother pipe 24a to the heat pipe 25a, distributed to 
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each branch pipe 28a and supplied into the RIPs 2, cools 
machines such as motors in the RIPs 2 and is sent out in the 
branch pipes 28b, streams from the branch pipes 28b are joined 
with 25b and returned into the shell side of the heat exchanger 
4 via the mother pipe 24b, heat exchanged with the secondary 
cooling water again, cooled and circulated between the heat 
exchanger and RIPs 2 by the pump 7. 

[0033] A reactor accessory cooling system (simply called 
RCW hereafter) is connected to secondary cooling water pipes 6a, 
6b, and the cooling water cooled from RCW is received in the 
secondary cooling water pipes 6a, 6b. 

[0034] The secondary cooling water is allowed to pass from 
secondary cooling water pipes 6a into heat-transfer tubes and 
discharged to the secondary cooling water pipe 6b, and it flows 
in contact with the outer surface of the heat-transfer tubes in 
the heat exchanger 4 to perform heat exchange with the first 
cooling water on the way, consequently, the cooled primary 
cooling water is sent out from the heat exchanger 4 to the 
primary cooling water pipe 5a by the pump 7, supplied into the 
RIPs 2, the primary cooling water which cools the motors, etc. 
in the RIPs 2 to become high temperature is delivered to the 
primary cooling water pipe 5b and into the heat exchanger 4 
again and cooled, on the other hand, the secondary cooling water 



receives heat from the primary cooling water, becomes high 
temperature and is returned to RCW via the secondary cooling 
water pipes 6b. 

[0035] The pump 7 is independent of the RIPs 2 and is 
equipped with an independent power source and control means as a 
drivable constitution. 

[0036] Here, the heat exchangers 4 and the pumps 7 are 
provided in the upper dry well 9 to ensure the work space of the 
lower dry well 8. 

[0037] In this actual example, as shown in Fig. 2, one heat 
exchanger 4 having a capacity for cooling 10 RIP motors is 
installed for 10 RIPs 2, and the primary cooling water is cooled 
by the secondary cooling water in the heat exchanger 4. 

[0038] The primary cooling water is forcedly circulated /5 
between the heat exchanger 4 and the 10 RIPs 2 by the pump 7. 

[0039] As shown in Fig. 1, the primary cooling water pipes 
5a, 5b forming the circulation route are constructed by piping a 
part thereof through the pedestal 21. 

[0040] A schematic view of plane of the lower dry well 8 
space of the reactor containment installed with the RIP cooling 
system of this actual example is shown in Fig. 3. 

[0041] RIPs 2 are installed in the lower dry well 8 and the 
heat exchanger 4 is installed in the upper dry well 9 by 
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separating them, respectively, therefore the piping lengths of 
the primary cooling water pipes 5a, 5b becomes longer than 
before, and a stress generated in the primary cooling water 
pipes 5a, 5b due to the displacement of RIPs 2 is small by that 
portion. 

[0042] Consequently, as shown in Fig. 3, the primary 
cooling water pipes 5a, 5b are constructed by a straight-line 
route free of bendings without adopting a way of escaping the 
stress by bending the pipes, thus they can be connected at the 
shortest distance as compared with the bending construction. 

[0043] In this actual example, since the heat exchanger 4 
and the RIPs 2 are separated at a longer distance than before, 
the piping distance of the primary cooling water pipes 5a, 5b 
prolongs, an increase of pressure loss can be suppressed by 
decreasing the number of bending parts with a large pressure 
loss, and the inside of the lower dry well 8 is further 
simplified by linearly arranging the primary cooling water pipes 
5a, 5b. 

[0044] The flow distribution of the primary cooling water 
sent to the RIPs -2, therefore it is desired that vessels are 
installed in the branch part 14 and the junction part 15 of the 
primary cooling water pipes 5 to homogenize the differential 
pressure of the respective primary cooling water pipes 5. 
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[0045] It is also possible to regulate the flow rate for 
circulating a desired quantity of the primary cooling water in 
RIP 2 by the flow regulation with the valves 16a, 16b. 

[0046] Then, in the maintenance and inspection of RIPs 2, 
an RIP 2 equivalent to a target maintenance and inspection is 
stopped, valves 16a, 16b on the primary cooling water pipes 
connected to said equivalent RIP 2 are closed, and other RIPs 2 
can be continuously operated. 

[0047] Moreover, an emergency or preliminary heat exchanger 
17 and a pump 18 are connected by pipes like dotted lines of 
Fig. 2, and valves 27a, 27b which are closed except in the 
maintenance and inspection of the heat exchanger 4 are installed 
in the pipes. 

[0048] In this manner, the pump 7 is stopped in the 
maintenance and inspection of the heat exchanger 4, valves 26 
closest to the heat exchanger 4 are shut down on the primary 
cooling water pipes to stop said heat exchanger 4, the pump 18 
is started and the valves 27a, 27b are opened so that the 
primary cooling water can circulate through the preliminary heat 
exchanger 17 and the RIPs 2, and the running of RIPs 2 can be 
continued while cooling the RIP motors by the heat exchanger 17. 

[0049] As described above, if 10 heat exchangers 4 in the 
lower dry well 8 are intensified into a large one and installed 
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in the upper dry well as well as the primary cooling water pipes 
5a, 5b are linearly installed and simplified, the work space in 
the lower dry well 8 can be sharply increased as shown in Fig. 1 
and Fig. 3. 

[0050] Consequently, the work efficiency of maintenance and 
inspection, etc. of RIPs 2 can be enhanced, the number of days 
for inspection of RIPs 2 can be shortened and the handling of 
RIPs 2 can be facilitated. 

[0051] The installation space of the RIP motor cooling 
system in the upper dry well 9 space can be suppressed by 
decreasing the number of heat exchangers. 

[0052] Fig. 4 is a schematic diagram of the conventional 
RIP motor cooling system, as shown in Fig. 4, the primary 
cooling water is forcedly circulated by the accessory impellers 
10 in the prior RIPs 2. 

[0053] This enables to remove the accessory impellers 10 
because the primary cooling water is forcedly circulated by the 
pump 7 installed in the upper dry well 9 as shown in Fig. 1 in 
this actual example. 

[0054] Consequently, the primary cooling water is forcedly 
circulated by the pump 7 installed in the upper dry well 9 
without affecting the RIP operating state. 
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[0055] Moreover, the shaft length (up-down direction) of 
RIPs 2 can be shortened because the accessory impellers 10 are 
unnecessary. This also enables to increase the work space in the 
lower dry well 8. 

[0056] Therefore, the cooling performance of RIP motors 3 
is also ensured by circulating the primary cooling water between 
the heat exchanger 4 and the RIPs 2 via the primary cooling 
water pipes 5a, 5b by the pump 7 after the stop of RIPs 2. 

[0057] As a result of removing the accessory impellers 10, 
the resistance of the accessory impellers 10 built in the RIPs 
rotating the motors 3 in the RIPs as power is reduced, the load 
of RIP motors 3 is slightly lowered, and the rotational duration 
due to the inertia of the impellers 12 and the shaft 11 of RIPs 
after the stop of RIPs increases. 

[0058] Moreover, as a result of eliminating the accessory 
impellers 10, the vibration resistance is enhanced due to the 
reduction of weight of the RIP 2 body, the RIP 2 body is 
compacted and simplified, and the inspecting property, the 
manufacturing property of RIP 2 are enhanced. 

[0059] Next, another actual example of the present 
invention is illustrated by Fig. 5. 

[0060] Fig. 5 is a system diagram of the RIP motor cooling 
system based on another actual example of the present invention. 
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This system is constituted by 10 RIPs 2 installed in a lower dry 
well 8, one heat exchanger 4 installed in an upper dry well 9 or 
the lower dry well 8 and 10 pumps 30 for circulating a primary 
cooling water between the heat exchanger 4 by means of primary 
cooling water pipes 5a, 5b. 

[0061] The primary cooling water pipes 5a, 5b are same as 
the above actual example, the primary cooling water pipe 5a is 
constructed by a mother pipe 24a whose one end is connected to 
the shell side of said heat exchanger 4 and other end is/ 6 
connected to a head pipe 25a, and branch pipes 28a divided from 
the head pipe 25a and connected to the RIPs 2. Another primary 
cooling water pipe 5b is constructed by a mother pipe 24b whose 
one end is connected to the shell side of said heat exchanger 4 
and other end is connected to a head pipe 25b, and branch pipes 
28b divided from the head pipe 25b and connected to the RIPs 2. 

[0062] Since the system has such a piping route, the 
primary cooling water cooled by heat exchange with a secondary 
cooling water as before in the heat exchanger 4 is delivered 
from the mother pipe 24a to the heat pipe 25a by a force of 
pumps 30, distributed to each branch pipe 28a and supplied into 
the RIPs 2, cools machines such as motors in the RIPs 2 and is 
delivered to the branch pipes 28b, streams from each branch pipe 
28b joined merged in the head pipe 25b and returned into the 
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shell side of the heat exchanger 4 via the mother pipe 24b, heat 
exchanged with the secondary cooling water, cooled and 
circulated between heat exchanger 4 and the RIPs 2 by a force of 
pumps 30 again. 

[0063] A reactor accessory cooling system (simply called 
RCW hereafter) is connected to secondary cooling water pipes 6a, 
6b, and the cooling water cooled from RCW is received in the 
secondary cooling water pipes 6a, 6b. 

[0064] The secondary cooling water is allowed to pass from 
the secondary cooling water pipes 6a into heat-transfer tubes 
and discharged to the secondary cooling water pipe 6b, and it 
flows in contact with the outer surface of the heat-transfer 
tubes in the heat exchanger 4 to perform heat exchange with the 
first cooling water on the way, consequently, the cooled primary 
cooling water is delivered from the heat exchanger 4 to the 
primary cooling water pipe 5a by a pump 7, supplied into the 
RIPs 2, the primary cooling water which cools the motors, etc. 
in the RIPs 2 to become high temperature is sent out to the 
primary cooling water pipe 5b and into the heat exchanger 4 and 
cooled again, on the other hand, the secondary cooling water 
receives heat from the primary cooling water, becomes high 
temperature and is returned to RCW via the secondary cooling 
water pipe 6b. 
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[00 65] The pumps 30 are equipped with an independent power 
supply and a control means as a construction which can be driven 
independently of the RIPs 2. 

[0066] Here, it is preferable that the heat exchanger 4 and 
the pumps 30 are installed in the upper dry well 9 to ensure a 
work space of the lower dry well 8. 

[0067] In this actual example, as shown in Fig. 5, one heat 
exchanger 4 capable of cooling 10 RIPs motors is installed for 
10 RIPs 2, and the primary cooling water is cooled by the 
secondary cooling water in the heat exchanger 4. 

[0068] The primary cooling water is forcedly circulated 
between the heat exchanger 4 and the 10 RIPs 2 by the pumps 30. 

[0069] As shown in Fig. 1, the primary cooling water pipes 
5a, 5b forming the circulation route are constructed by piping a 
part thereof to pass into the pedestal 21. 

[0070] In this actual example, the flow distribution of the 
primary cooling water sent to each RIP 2 are uniformized by 
regulating the discharge flow rate of the pumps 30 by installing 
a pump 30 for each branch pipe 28a on the side of the primary 
cooling water piping 5a so as to become one to one 
correspondence . 

[0071] Still another actual example of the present 
invention is illustrated by Fig. 6. 
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[0072] Fig. 6 is a schematic diagram of plane of a lower 
dry well 8 space of a reactor containment installed with the RIP 
cooling system of the present invention. 

[0073] If one heat exchanger 4 is installed by connecting 
it to two RIPs 2 by primary cooling water pipes 5a, 5b like Fig. 
6, a space given by taking away one heat exchanger 4 becomes a 
work space for maintenance and inspection in a proportion of one 
for two. 

[0074] Of course, it is also possible to install heat 
exchangers and pumps by variously combining 2, 3, 4, 5 - 9 heat 
exchangers 4 and pumps 7 for 10 RIPs 2, and work spaces in the 
upper dry well 9 and the lower dry well 8 can be ensured by 
decreasing the number of heat exchangers 4 to a number smaller 
than that of RIPs 2. 

[0075] Particularly, if the system is constructed by two or 
half the number of RIPs 2 (5) of heat exchangers 4 and pumps 7, 
the asymmetry is eliminated and the distribution of flowing 
allotment of the primary cooling water is easily carried out. 

[0076] Moreover, if the installation numbers of heat 
exchangers 4 and pumps 7 are made to 2 - 4, respectively, the 
heat exchangers 4 in conformity to RIP operation can be utilized 
because the power supply of RIPs 2 is installed by dividing it 
into 2 systems - 4 systems. 
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[0077] RCW connected to the secondary cooling water pipes 
have 2 systems before, if the heat exchangers and pumps are made 
to 2 systems, a cooling system in conformity the number of RCW 
can be constituted. 

[0078] Thus, according to the actual examples of the 
present invention, as compared with the conventional example, 
the inspection operation can be performed with good efficiency 
by decreasing the number of heat exchangers 4 and increasing the 
work space in the lower dry well 8 in their room. 

[0079] Furthermore, since the heat exchangers 4 are 
installed in the upper dry well 9 apart from the RIPs 2, the 
inspection work space in the lower dry well 8 increases and the 
efficiency of inspection work rises by the portion of 
eliminating heat exchangers 4 from the lower dry well 8, and the 
spacing between said heat exchanger and RIP 2 is widened to 
relax the occurrence of stress onto the primary cooling water 
caused by the displacement of RIPs 2, the need to adopt bending 
parts in many places in the primary cooling water pipes 5a, 5b 
to relax the stress is eliminated and the primary cooling water 
pipes 5a, 5b become a straight-line arrangement, an area needed 
for construction is smaller than in case of constructing the 
pipes by bending the pipes, thus the work space in the lower dry 
well 8 increases. 
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[0080] Still more, if the primary cooling water pipes 5a, 
5b become a straight-line arrangement, the pressure loss of the 
primary cooling water also lowers and a burden of the pumps 7, 
30 for driving the primary cooling water also reduces. 

[0081] In the actual examples, since the driving of the 
primary cooling water is carried out by the pumps 7, 30 /7 
independent of the RIPs 2, the motors for driving of RIPs 2, 
etc. can be cooled by continuously driving the primary cooling 
water even if the RIPs 2 are stopped, thus they are safe. 

[0082] Since the driving function of the primary cooling 
water is not held without requiring accessory impellers in the 
RIPs 2, an energy portion consumed for the function can be added 
to the inertial driving energy of RIPs 2, the circulation 
quantity and the circulatable time of reactor water in the 
reactor pressure vessel of RIPs 2 caused by the inertia force 
can be increased, thus the safety of machines in the reactor 
pressure vessel can be surely guaranteed. 

[0083] Since the accessory impellers are not needed in the 
RIPs 2, RIPs 2 become small and light-weight, and this makes 
contributions to an enhancement of vibration resistance and an 
increase of work space in the lower dry well 8. 
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[0084] 

[Effects of the Invention] The invention of Claim 1 gives 
such effects that the number of heat exchangers is decreased, 
the work space in the lower dry well 8 is enlarged by that 
portion and operations such as inspection of internal pumps, 
etc. can be performed with good efficiency because the motors of 
internal pumps can be cooled by a smaller number of heat 
exchangers than the number of internal pumps. 

[0085] The invention of Claim 2 gives such effects that the 
need to install the heat exchangers in the lower dry well space, 
the work space is enlarged in the lower dry well by that 
portion, the times of bending between the internal pumps and the 
heat exchangers can be made smaller than before to arrange a 
flow path of the primary cooling water, the work space in the 
lower dry well space is more sharply increased, thus operations 
such as inspection, etc. can be performed with even better 
efficiency. 

[0086] The invention of Claim 3 gives such effects that the 
inertial driving force of the internal pumps are not subjected 
to a loss by the resistance of accessory impellers in the 
cooling water and a reduction of inertial driving force of the 
internal pumps is hard to occur even if an internal pump loses 
the driving power by any reason because other pumps circulate 
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the cooling water between the heat exchangers and- the internal 
pumps and the adoption of accessory impellers for driving the 
cooling water interlocking with the rotating shafts of the RIP 
motors, and all the internal pumps become light-weight and 
compact and are favorable to the vibration resistance because 
the adoption of accessory impellers is not needed. 

[0087] In addition to the effects based on the invention of 
Claim 1, the invention of Claim 4 gives such effects that the 
stress generated due to the displacement of the internal pumps 
is small, many bendings of the path of cooling water connecting 
between the heat exchangers and the internal pumps are not 
needed, the work space of the lower dry well space is more 
sharply increased, and operations such as inspection, etc. of 
internal pumps, etc. can be performed with good efficiency 
because the heat exchangers do not exist in the lower dry well 8 
and the internal pumps and the heat exchangers are separated 
further than before. 

[0088] In addition to the effects based on the invention of 
Claim 1, the invention of Claim 5 gives such effects that the 
work space in the lower dry well can be enlarged and the work 
efficiency can be enhanced because the number of heat exchangers 
is smaller than the number of internal pumps and heat exchangers 
exist outside the lower dry well; the reduction of the inertial 
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driving force and cooling performance when an internal pump 
loses the driving power supply is hard to occur and the internal 
pumps are also made to a light-weight and compact specification 
favorable to the vibration resistance by that portion of not 
adopting the accessory impellers because the cooling water can 
be circulated between the heat exchangers and the internal pumps 
independently of the motion of internal pumps due to the pumps 
and without adopting the accessory impellers. 

[0089] In addition to the effects based on the invention of 
Claim 1, the invention of Claim 6 gives such effects that the 
work space in the lower dry well can be enlarged; moreover, the 
reduction of the inertial driving force and cooling performance 
of the internal pumps is hard to occur, the internal pumps are 
also made to a light-weight and compact specification favorable 
to the vibration resistance by that portion of not adopting the 
accessory impellers; furthermore, the selective use of the heat 
exchangers can be easily made in conformity to running of an 
internal pump for each power supply system, and a rational 
cooling system of RIP motors can be constituted in conformity to 
the number of systems of the reactor accessory cooling system. 
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[Detailed Description of the Invention] 

[Fig. 1] A schematic vertical sectional view of a reactor 
containment installed with an RIP motor cooling system based on 
one actual example of the present invention. 

[Fig. 2] A system diagram of the RIP motor cooling system 
of Fig. 1. 

[Fig. 3] A plan layout of primary cooling water pipes in 
the lower dry well of Fig. 1. 

[Fig. 4] A vertical sectional view of prior RIP motor 
cooling system. 

[Fig. 5] A system diagram of an RIP motor cooling system in 
another actual example of the present invention. 

[Fig. 6] A plan layout in the lower dry well of an RIP 
motor cooling system in still another actual example of the 
present invention . 

[Fig. 7] A schematic vertical sectional view of a reactor 
containment installed with the prior RIP motor cooling system. 

[Fig. 8] A plan layout in the lower dry well of an RIP 
motor cooling system shown in Fig. 7. 
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[Description of the Symbols] 



1 - nuclear reactor containment 

2 ... RIP 

3 -■■ electric motor 

4 - heat exchanger 

5a, 5b »• primary cooling water pipes 

6a, 6b - secondary cooling water pipes 

7, 30 - pumps 

8 - lower dry well 

9 - upper dry well 

10 - accessory impeller 

11 ~ shaft 

12 - impeller 

13 ... reactor pressure vessel 

14 - branch part 

15 - junction part 
16a, 16b valves 
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[Fig. 1] 
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[Fig. 3] 



SI 3 

J 




[Fig. 4] 
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[Fig. 5] 
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